MlucH of our knowledge of visual disorientation is derived from the study of cases of gunshot wouind of the brain during the last war, especially by Riddoch (1917) and Holmes (1918Holmes ( , 1919. Riddoch (1917) in his paper on the effect of occipital injuries reported a case, No. 3 in his series, of a patient who was unable to localize an object seen, to tell which of two objects was the nearer to him and to appreciate visually depth and thickness in objects, notwithstanding perfect consciousness of light and shade and possession of binocular vision. Holmes (1918) reported a group of six cases of visual disorientation and later (1919) summarized the abnormalities observed in eight cases. Though the clinical picture differed somewhat in different cases the cardinal features of the patients in this group were as follows: (1) There was a disorder of absolute localization of objects seen, leading to an inabilitv to touch them or indicate their position correctly. (2) Relative localization was also impaired so that the patient was unable to say which was the nearer of two objects. (3) The patient was unable to determine the relative lengths of two lines or the relative sizes of two objects. (4) Walking revealed a gross disorder in spatial orientation. Patients would run into objects which they clearly saw, and have great difficulty in finding their way about and in learning the topographv of the room. For example, a patient intending to go to his bed would see where it was but set out in the wrong direction. In some cases topographical memory for experiences which occurred before the injury was defective. One patient was unable to describe routes previously familiar to him. Memory for objects, however, was preserved. (5) There were difficulties in picking out objects visually and in counting them, and also in reading. (6) Recognition of movement in a sagittal plane, i.e. to and fro, was defective, but lateral movement was recognized. (7) Visual attention was impaired. (8) Various disorders of the ocular movements were observed. (9) In one case only was stereoscopic vision lost (Holmes and Horrax, 1919). In all Holmes' six cases both cerebral hemispheres were injured. He stated that he had not seen similar symptoms produced by unilateral lesions and that " it may be assumed that bilateral lesions are necessary for their appearance ". The lesions responsible for the symptoms were localized in the posterior and upper parts of both parietal lobes. In the two cases in which post-mortem examinations were obtained the lateral lesions involved the angular and supramarginal gyri, while the mesial were placed immediately dorsal or posterior to the splenium. Riddoch (1935) , however, reported two patients in whom visual disorientation, limited to the right homonymous half-fields, was caused by a tumour in the left parietal region. Kleist (1922) in his review of war injuries of the brain adds nothing to the symptoms of visual disorientation, and is mainly concerned with its classification as also are more recent reviews by Quensel (1931) and Lange (1936). Potzl (1928) contributes an interesting psycho-physiological analysis to which allusion will be made later.
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OCT. Wendenburg (1909) described a case of tumour of the right occipital lobe in a man whose first svmptom was inability to find his way about, and who also had great difficultv in dressing himself. Finally he became completely disorientated in space. In two cases, (Wilbrand, 1892, and Potzl, 1928) , the syndrome was complicated by concomitant lesions of the left hemisphere but in Potzl's case the left hemisphere lesion was relativelv unimportant and the case is interesting on account of his inferences from it.
It is clear that the disorientation cannot be attributed either to visual inattention or to hemianopia in the left half-fields. Patients with hemianopia may run into objects, but they do not get lost in their own homes. Evidentlv we have to do with a disturbance of the complex function of spatial orientation and not with a mere inability to see normally. As Holmes pointed out in connexion with his cases, the patients are nmore disabled thani a blind man, who can still find his way in familiar surroundings. It is also clear that the disorder is not due to a loss of topographical memorv nor to a visual agnosia wvhich made it impossible to recognize the surroundings, for though this developed in the severe stages, it was not present in the milder ones when patients who arrived at the wrong room recognized that they had made a mistake.
Potzl concluded from his patient that the essential disturbance was a disorder of orientation in surrounding space from an error of discrimination of right and left turning. The clinical picture in his case was confused by the effects of the left hemisphere lesion, but in essence he is right, though we must add that the effect of a lesion of the posterior part of the right hemisphere is to cause the patient to neglect the left half of external space and to select a right instead of a left turning in error. This mistake extended even to No. 2 s verbal description of her rotute from the Underground Station to her home. It is highly significant that No. 1 in whom sensibility, especially postural sensibility, on the left side of the body was most profoundly affected had a similar feeling about his body. He said that the left side of his body felt as if it were on the right side and " when I do anything with that hand I feel as if I ought to be using the right hand ". No. 2 when asked to move the left hand tended to move the right. Obviously the relationship between one half of the bodv and the corresponding half of external space is intimate and complex: we should expect their perceptual disorders to be equally closelv related. It is only a short step from No. 1's feeling about the left half of the body to an actual imperception of hemiplegia. We should not be surprised, therefore, if cases occur in which the patient is unaware both of the left half of external space and of the left half of his body. Through the kindness of Dr. Parkes Weber I have recently seen a case of this kind. Owing to multiple cerebral emboli the patient was completelv blind and had left hemiplegia. He exhibited anosognosia for both his blindness and his hemiplegia. Though he heard sounds with his left ear they were referred to the right half of external space. As Potzl (1928) points out, the right hand is primarily related to the right half of space and the left hand to the left half. One might add that the right half of the body uisually lies within the right half of the visual fields and the left in the left half. Hence, as Potzl (1924) suggests, awareness of space and its three dimensions appears to be a special function of the parietal lobes. From the visual cortex is derived the perception of external space and the localization, in part,. of visual objects, especiallv in a coronal plane. From the postcentral convolution comes awareness of the bodv posture. A reciprocal relation betwveen these two sensory fields through the parietal association paths is the basis of awareness of the relationship between the body and external space.
CONCLUSION
This form of visual disorientation is an inattention to, or temporary agnosia for, the left half of external space. Thus it differs from a failure to appreciate visually the relative and absolute distances of objects, which is an agnosia for spatial relationships within a space of which in itself the patient is normally aware. This distinction is fully discussed elsewhere (Brain, 1941) . Disorientation in walking is secondary to the neglect of the left half of space. The integration of the two vertical halves of visual space into a single whole is so important that the complete disorganization of this function by serious damage to the right parietal lobe leads to complete disorientation in space.
Similarly the apraxia for dressing seems to be the outcome of disordered recognition of the spatial qualities of clothes, especially perhaps the discrimination of their right and left sides. This symptom is not peculiar to lesions of the right hemisphere. I have recently seen it associated with visual disorientation in the right half-fields, in a patient of Mr. Northfield's who had a traumatic lesion of the left parieto-occipital region.
It will have been noted that in my third patient who was left-handed, although apraxia, alexia and agraphia were added to the picture, the form of spatial disorientation was tunchanged, which suggests that in respect of the dominant hemisphere the organization of space perception is not linked with speech.
Finallv it may be asked why this form of visual disorientation seems to occur only as a result of lesions of the right hemisphere, and whv no cases have been described of left hemisphere lesions causing a tendency to neglect the right half of space in the same way. I shall not attempt to answer this question here, but will onlv draw attention to the fact pointed out by Barkman (1925) that in all reported cases of imperception of hemiplegia the hemiplegia has been on the left side.
SUNINIARY
(1) T'hree cases are reported of a form of visual disorientation resulting from lesions of the parieto-occipital region of the right cerebral hemisphere.
(2) In its less severe degrees this is characterized by a neglect of or inattention to the left half of external space leading to disorientation of walking. In its more severe degrees there is complete disorientation in space.
(3) Difficulty in dressing may also be observed. THE recent improvements in the method of vital staining of cutaneous nerve fibres and their endings with methylene blue have enabled the pattern of innervation in the whole of the skin of the dorsum of a rabbit's ear to be studied. Full details of the method have already been published (Weddell et al., 1940; Weddell, 1941a) .
It is now clear that each group of hair follicles and each unit area of skin are evenly innervated by fibres which approach from all directions. This is brought about by a scattering, beneath the skin, of bundles of nerve fibres derived from the main nerve trunks which can be observed macroscopically to " enter " the skin. Nerve fibres from such subcutaneous bundles finally form a cutaneous nerve plexus where progressive dichotomization takes place, and each fibre gives rise to multiple endings distributed over an approximately circular area and evenly interlocked with endings derived from neighbouring fibres. This dispersion of nerve fibres beneath the skin is such that each individual hair is innervated by two or more nerve fibres, each of which approaches from a different direction. It has also been estimated that a single medullated nerve fibre in a nerve trunk supplies upwards of 300 hair follicle groups, that is, around 1,500 hairs (Weddell, 1941a ) (Plate I, figs. 1 and 2).
There is histological evidence of a similar arrangement of cutaneous nerve fibres in human skin (Weddell, 1941 b) , for in Man also nerve fibres can be stained intravitally throughout relatively large.areas of skin (Plate II, figs. 1 and 2). In addition it has been found that a cold " spot" in human skin overlies two or more groups of Krause's endbulbs receiving fibres which approach them from opposite directions, and that in the pad of a human finger (which represents an area of acute tactile sensibility) the Meissner's corpuscles are arranged in groups of two or three and are supplied by fibres which approach them from different directions.
